Modification of a viral envelope glycoprotein cell-cell fusion assay by utilizing plasmid encoded bacteriophage RNA polymerase.
Many viruses enter cells via an interaction of the viral envelope glycoprotein (Env) with receptor inducing fusion of viral and cellular membranes. These interactions are often evaluated in cell-cell fusion, gene-reporting systems with effector cells expressing Env and target cells expressing receptors. A common system utilizes vaccinia virus encoding T7 RNA polymerase (RNAP) in effector cells and a T7 promoted reporter plasmid in target cells. Fusion is quantified with expression of the reporter plasmid. However, direct activation of reporter plasmid from vaccinia virus can occur increasing background activity. We report here a modification of this assay in which T7 RNAP is expressed from a plasmid rather than vaccinia. This modification increased sensitivity with a ten-fold reduction in background. A novel dual T7/SP6 RNAP fusion assay was also developed to allow rapid screening for functional Env clones. Using these assays, we show that Envs from two CD4-independent HIV-2 isolates (VCP and ROD/B), which are able to fuse with chemokine receptor CXCR4 in a CD4-independent manner, are also able to fuse with alternative coreceptors GPR1 and GPR15 in the absence of CD4. The assay could also detect fusion of murine leukemia virus on target cells expressing the ecotropic MCAT-1 receptor showing its broad utility in other viral systems.